No other study has ascertained the short-term impact of weight change on health-related quality-of-life (HRQL) on a national sample of older adults. OBJECTIVE: To examine the relationship between change in body weight and HRQL among the older adult population. , and compared to those who underwent no important weight change, weight loss was associated with a clinically significant worsening in the role-physical, vitality, and social functioning SF-36 scales. Among obese women (BMIZ30 kg/m 2 ), weight gain led to a reduction in HRQL for four of the eight SF-36 scales, while weight loss was associated with worse scores in role-emotional and mental health scales. Results were usually similar for men, though of lower magnitude. In both sexes, weight change was associated with a reduction of over 5 points on several physical and mental scales of the SF-36, which indicates a clinically relevant worsening in HRQL. CONCLUSION: Weight change is associated with worse HRQL among the older adults, principally women. From the stance of HRQL, it is desirable to prevent weight gain, especially among the obese, and weight loss, especially among the nonobese.
Introduction
Obesity is a major public health problem, due to both its rapid growth in recent decades and to its related health disorders, such as cardiovascular diseases, diabetes, certain forms of cancer, osteomuscular diseases and gall bladder disease, among others. 1, 2 Consequently, obesity is also associated with greater health-service use and higher general mortality. [1] [2] [3] One way of measuring the overall impact of obesity on health is through health-related quality-of-life (HRQL). HRQL represents individual perceptions as to how the presence of a health problem affects various spheres of life, including the physical, mental and social aspects. 4 There is evidence that excess weight is associated with worse qualityof-life, especially in its physical dimensions and among women, both in middle 5 and old age. 6, 7 There is also evidence that increases in body weight among middle-aged men are associated with worse quality-of-life during old age. 8 Moreover, after 4 y of follow-up, a weight gain of more than 2.25 kg in women aged 46-71 y was associated with worse physical functioning and vitality, and greater bodily pain, regardless of baseline weight and development of obesity-related chronic diseases. 9 In this same study, the loss of over 2.25 kg in weight among obese women was associated with improvements in the above HRQL dimensions. 9 Changes in weight, and in particular weight loss, are frequent among older persons, both involuntary and as a result of medical advice to control or prevent obesity-related chronic diseases. 10, 11 Among the elderly, weight loss is associated with greater disability in activities of daily living and with higher mortality. 12 Little is known, however, about the short-term impact of weight change during old age on overall health approximated by HRQL. Furthermore, no study has ascertained if the impact of weight change on the HRQL among the elderly depends on voluntariness of weight change. We examined the relationship between weight change and HRQL after 2 y of follow-up of a representative sample of the older adult population in Spain. In particular, we studied whether weight change impacts on HRQL regardless of development of new chronic diseases and the voluntariness of such weight change.
Subjects and methods

Study design and subjects
This was a prospective, population-based cohort study. The cohort was established in 2001 and followed up during 2 y. In 2001, information was obtained on 4008 persons representative of the noninstitutionalised Spanish population aged 60 years and over. Study subjects were selected through probabilistic multistage cluster sampling. Firstly, clusters were stratified by region of residence and size of town. Thereafter, census sections were selected at random in each cluster, followed by individual households where information was then obtained from subjects. Data were collected on a total of 420 census sections in Spain, with subjects being selected in sex and age strata. Subjects were replaced for interviews only after 10 failed visits by the interviewer or because of subject's incapacity, death, institutionalisation or refusal to participate. The overall study response rate was 71%. Data were collected by home-based personal interview and physical examination by trained and certified personnel.
In 2003, an attempt was made to contact the subjects again, and it was successful in 3235 (80.7%) cases. Subjects contacted did not differ significantly from those lost to follow-up in any sociodemographic or lifestyle-related characteristic, except for the average number of chronic diseases diagnosed and reported in 2001, which was 1.4 among subjects followed up and 1.2 among those lost to follow-up (Table 1) . In 2003, data were collected through a telephone interview conducted by trained staff.
In all cases, informed consent was obtained from subjects and cohabiting next-of-kin. The study was formally approved by the Clinical Research Ethics Committee of the 'La Paz' University Teaching Hospital in Madrid, Spain.
Variables
The outcome variable was HRQL in 2003, measured with the Spanish version of the SF-36 questionnaire. This questionnaire is made up of 36 items, which assess the following eight components or scales: physical functioning, rolephysical, bodily pain, general health, vitality, social functioning, role-emotional and mental health. Physical functioning, role-physical and bodily pain reflect the physical component of health; social functioning, roleemotional and mental health cover the psycho-social aspects; and vitality and general health give an overall idea of subjective health, and are thus associated with both the physical and mental aspects. The SF-36 allows for imputation methods to replace missing items in cases where individuals Weight change and quality-of-life in the older adults LM León-Muñoz et al answer more than half the items appearing on such a scale. Only 183 subjects have items imputed in 2003. Subjects' answers to any given item receive a numerical score which, after being coded, is then ranked on a scale of 0-100, so that the higher the score the better the state of health. 13 The
Spanish version of the SF-36 has previously been used to measure HRQL in the elderly, 14, 15 and has demonstrated good reproducibility and validity. 16 The principal independent variable was weight change during the 2 y of follow-up. Subjects were asked whether they had noticed important changes in weight over the preceding 2 y. Where the reply was affirmative, subjects were asked whether the change involved weight gain or weight loss.
Data arthritis, arterial hypertension, chronic obstructive pulmonary disease, ischaemic heart disease, cerebrovascular disease, diabetes mellitus, cancer (any site), depression with need for treatment, and cataracts without treatment. Earlier studies have shown that the degree of agreement between self-reported diseases and medical history is high among the elderly population. 18, 19 Statistical analysis Of the subjects followed up, the following could not be included in the analysis: 245 who died during the 2 y of follow-up; 606 who failed to furnish information on more than half of the items of some SF-36 scale in 2001 or 2003; 11 with a BMI value o18.5 kg/m 2 in 2001; and nine who did not report on the remaining variables of interest. Accordingly, the analysis was performed using data from 2364 subjects. Linear regression models were built in which HRQL in 2003 was the dependent variable and weight change during the preceding 2 y was the principal independent variable. 
Results
At the start of follow-up, mean age was 69.8 y (range: 60-92 y) in men and 70.4 y (range: 60-93 y) in women. During the 2-y follow-up, 17.2% of men reported important weight gain and 10.1% important weight loss. Corresponding figures for women were 18.3 and 17.6%. In both sexes, subjects who gained weight were younger, and those who lost weight were older than those who kept their weight (Table 2) . Also, the percentage of subjects with two or more chronic diseases, and with obesity, was higher among those who experienced weight change. Lastly, weight gain was voluntary in 4.1% of men and 4.3% of women, whereas weight loss was voluntary in 36.7% of men and 25.4% of women (Table 2) . Table 3 shows the scores for the eight SF-36 scales at the start and at the end of follow-up, according to weight change. Scores were in all cases lower for women than for men, and in 2003 than in 2001. This latter finding points to a deterioration in HRQL with time. From now onwards, however, we will emphasize only the worsening of SF-36 scales which were both clinically relevant (a decrease Z5 points) 21 and statistically significant (Po0.05). Among subjects who did not report major changes in weight, the deterioration in HRQL was evident for the role-emotional scales in men, and for the bodily pain and role-emotional scale in women. Among those who gained weight, reductions were observed for role-physical, bodily pain and role-emotional scores in both sexes. Lastly, among subjects who reported weight loss, the reduction in the quality-oflife scores failed to attain statistical significance in men, whereas women reported a worsening in 3 of the 8 SF-36 scales. Table 4 shows the relationship between reported weight change and HRQL in men, stratified by obesity at baseline and adjusted for the principal confounding factors. Among nonobese men, and compared to those who underwent no important weight change, weight gain was associated with lower scores on the physical functioning (Po0.05) and rolephysical scales (Po0.01) weight loss, however, did not show any significant association with HRQL. Among obese men, weight gain was related solely to lower vitality. As regards weight loss in obese men, no statistically significant relationship with any of the SF-36 scales was in evidence.
Among nonobese women, and compared to those who underwent no important weight change, weight gain was not associated with a relevant change in any of the SF-36 scales. Weight loss was associated with a worse score in the role-physical, vitality and social functioning scales (Table 5) . Among obese women, whereas for weight gain the reduction in HRQL was clinically relevant and statistically significant on 4 of the 8 SF-36 scales, for weight loss this was restricted to the role-emotional and mental health scales (Table 5) .
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Discussion
Our results show that weight change is associated with lower HRQL in the elderly, regardless of the development of chronic diseases and the voluntariness of weight change. The impact of weight change is greater in women than in men; moreover, reductions in HRQL are more marked among nonobese women who lose weight and among obese women who gain it. Lastly, weight changes affect both physical and mental HRQL scales.
There is scant literature addressing the relationship between weight change and HRQL in the elderly and, to our knowledge, there is no other study like ours which would allow for a direct comparison of results. However, our results suggesting that the impact of weight change on HRQL is Weight change and quality-of-life in the older adults LM León-Muñoz et al greater among women than among men is consistent with the closer association between body weight and HRQL normally reported for women. 4, 6, 7 In line with our study, the Nurses' Health Study observed that weight gain among women aged 65-71 y was associated with worse HRQL, particularly on the physical functioning, bodily pain and vitality scales. 9 This finding is in agreement with the wellestablished relationship between obesity and worse qualityof-life in the elderly. [5] [6] [7] Moreover, the above study also observed that weight loss was accompanied by worse scores on the mental health scale in BMI categories from o25 to 34.9 kg/m 2 , 9 something that is again consistent with our results. Likewise, our observation that weight loss in nonobese women is associated with a marked worsening in No. weight change (n ¼ 699) Weight change and quality-of-life in the older adults LM León-Muñoz et al role-physical, vitality and social functioning is consistent with the Nurses' Health Study and with literature which suggests that, among the elderly, weight loss is harmful to health. 12, [22] [23] [24] [25] A noticeable finding of our study, not reported in earlier work, 9 is the worse score on the social functioning and the role-emotional SF-36 scales observed among obese women who gain weight (Table 5) . This finding, which was not replicated in men (Table 4) , might be related to the social importance attributed to body image, which is greater in women than in men, even in the older ages. Lastly, an unexpected result was that, unlike the results for US nurses, 9 weight loss in obese women was not associated with an improvement in scores on the physical functioning scales. We have no clear explanation for this finding, though it might be plausible if the weight loss was partly at the expense of fat-free mass, a phenomenon that is relatively frequent at advanced ages. 26 It could even be compatible with weight loss resulting from some disease that was not considered in our analysis (eg, congestive heart failure). For a correct interpretation of our results, some comments on the advantages and limitations of the study are due. Among the former is that the study entailed a populationbased cohort, representative of the older adult population of a whole country. Furthermore, in contrast to earlier work, 9 our analyses adjust for the voluntariness of weight change. This is important because involuntary weight loss may be a manifestation of underlying disease. 11 The principal limitation of the study is that weight change was self-reported. In 2001, we observed a good correlation between measured and self-reported weight (Spearman's correlation ¼ 0.94; Po0.001), so that it is likely that reported changes correlate reasonably well with real changes in weight. Nevertheless, reported changes in weight probably also reflect individuals' subjective perception of such change. Furthermore, rather than assessing the magnitude of the weight change, the questions only ascertained whether the change was 'important'. A further limitation is the small size of certain strata, particularly for obese men who lose weight, which translates into wide confidence intervals of the relationship between weight change and HRQL. This study has important practical implications. Our results show that weight change over a brief 2-y period is associated with a worsening in HRQL, over and above the expected from ageing alone. Moreover, they suggest that, from the stance of HRQL, it is desirable to prevent weight gain, especially among the obese, and weight loss, especially among the nonobese. Since most of the weight change in our study was involuntary and our results thus mainly reflect its impact, physicians must be on the alert for unwanted weight change in their elderly patients. Surveillance has to be more stringent in women, because the impact of weight change on health is greater among them.
Lastly, because weight change is very frequentFin our study they affected 28% of men and 35% of womenFand is associated with a worsening in HRQL, weight change can have an important population impact on the HRQL of the older adults; and this is in addition to the impact of obesity per se. In Spain, the prevalence of obesity in the population aged 60 y and over is close on 40% for men and women alike. 27 Moreover, earlier work has shown that obesity is one of the main predictors of HRQL in the elderly. [5] [6] [7] Accordingly, the proportion of low HRQL in the elderly population attributable to obesity and weight change may be of a very high magnitude
